Experimental
Synchrotron XRD measurements were carried out at beamline 8-ID-E of the Advanced Photon Source (APS), Argonne National Laboratory. The incident X-ray energy was 10.86 KeV. The sample was mounted in a vacuum chamber in order to reduce air scattering background. A Pilatus 1M area detector (Dectrics Ltd.) mounted 140 mm downstream of the sample was used to collect data. The 2D XRD patterns were converted into 1D plots for further analysis after necessary corrections including detection efficiency and flat field, solid angle, polarization, etc. For convenient comparison, the data present in the manuscript has been converted to 2θ for 8.04 keV which is the energy for commonly used copper K-alpha X-ray.
The PLQY of the films was measured by the integrating sphere method. An intensity-modulated 409 nm laser beam was used for excitation. All the PLQY measurements were carried out in air at room temperature. UV-vis absorption spectra were recorded on a Varian Cary 500 Spectrophotometer at room temperature. The steady-state PL was measured using Ocean Optics USB2000 spectrometer.
A home-built sample-scanning confocal microscope described elsewhere 1 was used for sample radiative lifetime and PL polarization imaging studies. Time correlated single photon counting (TCSPC) excited state lifetime studies were completed by parking an area of interest of the samples over the focused pulsed laser beam (Picoquant LDH-P-C-470), and collecting photons with a fast single photon counting detector (Picoquant, Micro Photon Devices, PDM series). Photon timing was measured using a pulsed laser driver (PDL 800-D) that provided the timing signal to a PicoHarp 300 TCSPC module in combination with a detector router (PHR 800), all from Picoquant. The time-resolved PL decay curves were fitted with a biexponential function of time and the average recombination lifetime is estimated by averaging both time constants with their weighting factors. For PL polarization imaging, circular polarized light generated from the same laser by use of a linear polarizer and a quarter-wave plate was used as the excitation source. The laser was focused to the NRs underneath top surface (spot size of ~300 nm) and the sample was raster scanned across the focused laser beam with a step size of 0.15 μm using a Mad City Labs piezoelectric stage (Nano-LP100) to collect PL images. The light emitted by the sample was split by a broadband polarized beam splitter (BPBS) into two perpendicularly polarized beams that were simultaneously collected by two avalanche photodiodes (PerkinElmer SPCM-AQR-14).
For temperature-dependent PL measurements, the samples were put inside the Linkam LTS350 cryostat, with a heating rate of 5 °C/min. The temperature tunable range was up to 350 °C. Laser excitation at 450 nm (Thorlabs CPS450) was used and the CsPbBr3 NRs-PM film was in situ heated on the stage whose temperature was controlled by a temperature controller (Linkam TMS 94). The composite films were heated up to a certain temperature, held for 2-3 min to be stable, measured for the spectra (Ocean Optics Spectrometer USB 2000+) and then proceeded to the next temperature point immediately.
Calculation of 1D nanostructure polarization
Because of the cylindrical shape, the electric field polarized parallel to the long axis is not reduced while the electric field perpendicular to the long axis is attenuated and the ratio between the two is 2 :
where  or  is the dielectric constant of the cylinder material or the environment material respectively.
The dielectric constant of polystyrene is around 2.6, while that of CsPbBr 3 is estimated 3 to be 6.35, both in green wavelength range. The ratio between the electric fields of two polarizations is calculated to be ~0.6, and as a result the polarization level P of light intensity is ~0.47. Video S1: Boiling water test of CsPbBr 3 NRs-PS composites. The CsPbBr 3 NRs-PS composite was put into boiling water and last for about 30 s (during which UV irradiation was also conducted), and then taken out to see brightness under UV irradiation. Figure S15 . Polarization measurement setup for CsPbBr 3 NRs-PS samples. In each measurement polarizer 1 is fixed at certain angle while polarizer 2 is rotated stepwise from 0 -360˚and the spectrum at each angle is recorded.
To avoid error from the measurement setup, the sample is rotated for a certain angle and the angular dependence shifts accordingly, confirming that the polarization measured is sampleoriginated. 
